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EXPERIMEiNT STATION WOEK-IX/ 



SUGAR BEETS ON ALKALI SOILS. 

It is generally concluded from European experience that alkali lands 
must be classed among the soils least adapted to the sucoessfttlealtare 
of the su^iu' luH't. AUlioiiuli the su^ar beet industry is juBt fe^nning 
to be established in this country and we have millions of m^qw of land 
vhose adaptability to the growth of the sngar-beet is anqii«»tioned, it 
is nevertheless important to aseertain the possibilities of successful 
sugar-beet culture on alkali soils, inasmuch as the proximity of such 
soils to beet sugar factories may make them especially desirable as beet 
fields. The existence of these conditions in southern Calitbrnia, near the 
large sngar-beet factory at Chiuo, and the fact that tlio beet lielda were 
there rapidly extended with but little vegaid to the presence of alkali, 
withoat seriously injuring the quality of the beet, induced the California 
£zpeiimei)t Station to make a study of the effect of different kinds and 
^mounts of alkali in the soil ou the growth and quality. of sugar beets. 
. The investigation was made on a 10-acre field located on the border 
of a tract of alkali land. The tra«t contained occasional small alkali 
spots, which, however, did not seem to interfere with its natural growth 
of wild grasses and sunflowers. This soil was first planted to various 
grasses and legames, bat as none of these gave promise of a crop the 
greater part of the tract was again plowed and planted to sugar beets. 
"These came up quickly, though with a somewhat thin stand, right 
{Unong the alkali elilorescences, and continued to grow without let or 
tiiudrance." The alkali salts did not seem to affect the beets, although 
they had proved injurious to the grasses and legumes. Different por- 
tions of the tract had different amounts and ([ualities of alkali salts, 
and to deduce definite conclusions regarding the tolerance of the plants 
for the several mixtures of salts the tract was divided into plats 60 feet 
square, which were investigated separately. 

' This is (,lio niiitli iiiiniber of a subaeries of brief popular bulletins coiniiilcd from 
till' piililislii-d reports of the iisritiiltnral experiment stiitioiis ami kiudreil iiislilu- 
tioiis in this and otlici' coniitri<'s. Tlie (diicC olijei t of tlnvso i)ubIi('iitions is lodis- 
seminato throii};liout Iho country int'orinatiou roi;arding oxporinients at the diliVrent 
experiment stations, and thns to acquaint our fanners in a general way with tUa 
progress of agricultural investigation on its practical side. Tlio results liete^l 
reported should for tlio most part be regarded as tentative and suggestive rather 
than oonclasive. Farther experiments may modify them, and esperlenco alon« <ui. 
diow how far they will be naefal in actnal practice. The work of the statioiu ontl 
not be dejiended upon to prodnoe "rales for farming." How to apply the reanlttof 
•qseriments to his own conditions will ever remain the problem of the individml 
liuiner.— A. C. Tbuk, Director, Office of Experiment Stations. 
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Xhe author concludes from tbo results obtained that witUoat qaestioD 
mgar beets of a good quality can be grown on soil containing as mnch 

as 12,000 pounds of alkali ssiix per aero, to the depth of ;5 feet, iirovidcd 
tho average percentage of oommou salt Is not over 0.04 per cent, or 
1,600 pounds p6r acre. 

To find out whether the snjrar heet can be prnfitiibly ffrown on sillciili 
liiiuls, it is recDinniendod to tliose interested in s\n.'li lands to ascertain 
tlie total amount of salts in the upper 3 or 4 feet of soil. This may bo 
occomplisbed by taking an average sample of the soil to that depth by 
means of a post hole auger and having the amount of soluble salts con- 
tained iu it deturuuned. A considerable portion of the salts present in 
the first 3 or 4 feet of the soil may oome to the surface onder cultiva- 
tion and irrigation and may give the soil the appearance of being too 
heavily iinpre.i;natod with alkali to grow beets; but, as these expei i- 
ineuta indicate, the feasibility of successfully growing sugar beets 
depoKlB OB the total amount of alkaH salts present in this upper 
sti atuMi, anil soils with marked alkali efTlorescenees at the SUrlkce may 
be perfectly capable ol' piolitable sugar-beet cullure. 

PLANTING AND REPLANTING CORN. 

Owing to abnormal weather conditions, the presence of insect ene> 
mies, Ite fbilnre of the seed, and other inflnenees, it often becomes 

necessary to jOTstpono the planting of corn or to replant tho crop. Tlie 
question which presents itself under such conditions is how the date of 
planting^sflfccto the yield and maturity. Many of the experlmetit sta- 
tions have carried on exiieriments for several years to d(^terMiine tho 
iulluence of tlie time of jihintiiig corn on the yield and nuiLurity of tho 
crop, which have thrown much light on this subject. 

In experiments at the Indiana Station it was found that the earliest 
planting (May 1) yielded the largest crop (41 bushels per acre), while 
tlio latest planting yielded about one-fonrth less (31.7 bushels per acre). 
The time required for the crop to mature decreased as tho time of 
planting was delAyed. A delay of thirty or forty days in planting 
sliortened tlio time required for the corn to mature from two to three 
weeks. At the Kansas Station the average results of exx>eriment8 in 
this line carried on for two years showed that com planted in the be- 
ginning of May f;ave the best results, and at the Illinois Station the aver- 
age results of similar exxicriments were in favor of the plantings made 
ftooi May 4 to 18, with tmdendes slightly fn,r<aing the later dates. 

Tho experiments indicate, therefore, that under fiivorable conditions 
there is an advantage in early planting; but in view of the uncertainties 
of f3M weather, which is always a controlling factor in the growing of 
crops, these results must be applied with caution in practice. 

As Tracy ^ has pointed out, jdanting should not begin too early in 
the season. « Nothing is gained by putting seed into soil which is too 



>U. 8. D«pt. Agr., Famen' Bnl. 81. 
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cold or too wet to favor gemisiatioa. It is better to defer the planting 
A week or ten Aayn than to ran the risk of iraing it by deeaj or of liav- 
w<^ an iin])fii fect stand by planting before the ground is sufficiently dry- 
to work well aud warm enough for immediate growth. Every missing 
plant means a decrease in the yield, and replanting the misstnf hills is 
seldom profitable. The replants are surrounded by plants which 
mature and shed their pollen before the younger silks are funned. The 
pollination is therefore very impfflcfeot, and the ears ou the replants are 
nsnally nubbins, which are scarcely worth gathering. When the miss- ] 
ing plants amount to from 10 to 20 per cent of the whole, replanting 
with some earlier maturing variety which will produce its tassels and 
silks at abont the same time as the original planting is often profitable, 
bnt will not pay when the misses are less than 10 per cent. When the I 
misses are more than 20 per cent it will pay better to make m entire 
new planting." 

IMFEOVEUENT OF SOKGHUM BY SELECTIOIT. 

Attempts were very widely made some years ago in the TTnited States 
to utilize sorghum for the manafaoture of .sugar ou a commercial scale. 
The enterprise proved uusnccessful largely because of the uncertain, 
bnt nsnally low, sngar content of the sorghum cane which was then 
produced. "While the attempts to manufacture sngar have been largely, 
If not entirely, abandoned, "sorghum sirup is made in every State of 
the Union and in thonsands of small .mills,'" and for this, if for no 
other reason, tlic improvement of sorghum as a sugar producer is still 
a matter of great importance. 

For a number of years several experiment stations have condaeted- 
exjierimeuts with a view to improving the sorghum plant as a sngar 
producer. In general the method of improvement consisted of plant- 
ing seed from plants which were found by analysis to be ricliest in 
sugar and highest in parity of juice. Beceut bulletins of the Delaware 
Station report the results of attempts to improve sorghum by selection, 
comparing cro])s grown at a number of experiment stations since 1SS7, 
and discussing the x^ossibilities of sorghum as a commercial source of 
sngar. 

In 1S07 and I>!OS c\])criuieiital (a-ops of sorghnm nnder the super- 
vision of the Delaware Experiment Station were grown at the station 
and at several other places in Delaware and at Gape Charles, 
Va. Several thousand stocks have been selected and tested.. The 
facts ascertained relative to each stock were a^ follows: (1) The 
length'of stock including seed head; (2) the stripped and topped 
weight of stock, the seed head having been removed at the arrow 
joint; (3) the specific gravity of the juico; (4) the direct, or single, 
polarization of the juice. From these data as a basis the following 
facts were deduced: (1) The percentage of solids in the juice; {ti) the 
sugar content in a nnit volume of juice; (3) t he percentage of sngar 

I U. S. Dept. of Agr. Division of Cliemistry Clrc. 1. 
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iu the juice; (4) the coefficient of purity; (5) the percentage of juice 
Ib tlie fltook; (6) the percentage of so gar ia the stoek; (7) the wdght 
of sugflarin ttio stock; (8) tlio <'octllcieiit of availability; (0) tlie woij^lifc 
of pare angar to bo crystaliized from a ton of strix^ped cane, suck 
M the sample; aod (10) the nnmber of stocks, sseh as the sampto, 
required to produce 3,000 ])ouii(ls of pure crystallized sugar. Each 
fact is cou.siderod important iu determining tlie quality of tlie Hor- 
l^flim and its adaptation to sugar making. The length and thick- 
ness of the stock have a direct bearing on the resistance to wind 
storms, which is very important, since broken-down cane ferments rap* 
idly, and thus sustains a loss in sugar. The weight of the cane is 
important partly for the reasons just stated, but mainly because heavy 
' Stocks are more readily worked and at a flmaller cost and give a higher 
toniia{?e per acre than light stocks. The porf(!iitage of juiwiii tlio 
stock, the total solids in the juice, and the percentage of sugar directly 
oflbct the amount of crystallizable sngar. 

The table below gives the analytical results of s(ii <j;liuin crops grown 
at various experiment stations during a number of years. These results 
ten not considered strictly comparable on account of the variable water 
content, but they show the wide variations in the composition of sor- 
ghum. The analyses reported are taken from the best of the season, so 
that the small percentages iu the sugar <:ontent are not due to tho 
decline which takes place toward tlic end of the season. 

Comjtariton of various sorijlium crops. 



Btotion nyortisg and varied teiied. 



Year. 



SntwUljuiM. 



Maximnm. Minimum. ATnags. 



Iowa 

Do 

KuiixaH 

1)11 

Kentncky .. 

Do...... 

Lonlalana. . . 
Mfnnmota..: 
Mtsalasippt., 



Do. 



Jtaw Uudw. . 
I>». ....... 

JHiv Tick***' 

Bo 



Bo. 

Do. 



Delaware, dillior. 

Dulaware, Oningo 

Delaware, Frame'a New'. 
Uo. 



Delaware, Colraan , 
Do. 
Do. 



Delaware, McLoau (<^ruwn iu Di luwaro) 
Do 



Do. 



DelaH'are, McLoau (growi; in \ ir^iiiia). 

1)0. 



Delaware, Amber (j^rowii in Delaware). 
Do 



J)o. 
Ih, 



Delaware, Amber (grown in Virginia) 

Delaware, Amber (grown in Virginia from lieavy leefl) 

Btlawaie, Amber (growa in VlTgini* bom tight w«d> 



1888 

1889 
1888 

mo 

1887 
1888 
1886 
1891 
18iH) 
18X7 
1888 
1801 
IH9L! 
IffBS 

18i)l 

1892 
1894 

1898 
1808 

1807 
18»1 

ISM 
1H97 
181)4 
18»fl 
18117 
1S97 

l8;w 

18ilt 
l.S!H! 
1897 
ISSg 
1 807 
IKilS 
1S<J8 



Ptr cent. 
M.7S 
14.87 
10.58 
15.33 
15.53 
12.38 
10.50 
lj.33 
U.gO 



Ptr cent. 
e.S7 



3.41 
6.28 
1.B9 
5.40 
8.84 
4.10 



15. 02 
21. i) 



11.71 
8.00 



13.33 
11.87 
18; 00 
18.08 
14.40 
15.96 
16.60 
15.20 
17. 84 
17.40 
17. 10 
17. 35 
19. 05 

10. 00 
15. OU 
19. 10 
10.50 
21.50 
21. 21 
19. 14 



■/.84 

6.76 
7.50 
5.46 

10.70 
6.31 
6.10 
8.70 

10.18 
0. 70 

12. SO 

10.71 
0,09 
7.20 
7.30 
0.80 
8.30 
4. 93 

10.09 
4. 17 
7. 50 



Percent. 

12.10 
13.18 

10. (B 
10.53 

11. IS 
7.U 

ILW 
11. 78 
«.86 
9.00 
«.» 
HAS 
U.8S 
11.03 
10. S7 
ftU 
10.33 
18.10 
11.61 
13.90 
11.08 
12.90 
12.90 
14.02 
13. 89 
15.00 
15. 20 
15.24 
14.79 
13. UO 
13. 00 
15.74 
15. U 
18. 15 
16.63 
15.81 
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It will be seen from these results that tbere are yery frealil^atioiis 
tn ther nagar content of the jniee. Orent differences were also firand to 

exist in the constancy of the BOgar cniitont and tlic length of tlie sea- 
Bon. The analyses show wide fluctuations, even wlieu but a few days 
elapsed between them. " To what causes these differences may be dae, 
or rather to which cause of many they may be chiefly due, it is not easy 
to say. • • • There must, of course, bo differences of season and of 
soil more or less favoring or hindering a good crop, yet despite thesA 
there has been an anq.aestiouable rise in the quality of the cane, and 
this mnstbe attrflbnted to judicious selection of seed for propagation." 

In discussinf^ the principles of selective propagation the author 
points out that the consideration of a high sugar content and a high 
purity only is insufficient and that other qnalities, such as sine and 
strenf;-tli of stock, tonnage per acre, early ripening, and the constancy 
of the sugar content throughout the season must be taken into account. 
The object in Tiew is to crystallize the most sngar at the least expense, 
bnttlie seed which tends toward the attainment of this result is not 
very easily selected. The ordinary physical tests of seed in fruit prop- 
agstion are not sufficient here, bat an analysis of the jniee ot flie 
particular plant must bo made and the sngar content taken into con- 
sideration. The weight of tlio stocks was found to bo influenced 
largely by environment, and sacrificing a rich sngar content to weight 
in selection would not be advisable for that reason. " Of the crop all 
stocks below 12 ounces or, if there be seed enough, all below 16 ounces 
may well be rejected altogetlier, and then of the remainder preference 
l^uld r^t on sugar and ]iurity, i. e., available sugar contend A 
system by which heavy weight of stock should offset low sugar content 
would hardly lead to profitable resnlts.'' 

It is believed that the task of selecting will become easier as the 
work is carried on year after year. The selection of cane of good size 
and weight and promising a])pearancc in general, which is in accordance 
with uatme's survival of the fittest, will produce a plant with sufficient 
lesistance to storms, and when that result has been attained the qiMB* 
tion remains one of sugar content and parity, or the percentage of 
available sugar. 

lUPROVES CULTUBE 07 VOTATOE& 

As a recent bnllctin of the New York Cornell Experiment Station 
shows, the average yield of potatoes in the United States is far below 
what it shonld be. This bulletin states that " the average yidd of 
potatoes throughout New York is not more than one half what it should 
be and what it would be were better methods practiced." This low 
yield is not dae, as a rale, to poverty of the soil, beeause all soils of 
ordinary fertility contain snflicient jiotential plant food to prodnco 
abundant crops," and a part of this potential plant food can bo mudo 
available for the use of plants by tillage, and drainage, if necessary. 
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Tlio experiments of the Conioll Station, which have now covered four 
senRous, were planned with a view to learning what saperior tillage 
and t":n (> would do in tlic way of nnlocking the hoarded fertility of tbo 
Bott and increasing the yield of tlie eroiis. 

The soil on which the potatoes wore grown has been continuously 
under crop without fertilizers since the winter of 1893-94^ except that 
cover wrops of rye, crimson clover, or wheat, to he tamed under in 
the spring, have as a rule becu grown. But the growth of tliese has 
necessarily been so small and the cropping so intensive that the soil is 
boginning to show a deficiency of humus, indicated by its tendency to 
become hard and CDUipact under beating rains; for "in order to Iccep a 
toil pennnnoutly in good physical condition, it is absolutely necessary 
that organic matter be returned in Sonne way, either by green manuring 
or the use of barn manures." 

Notwithstanding this fact, the yields in the Cornell experiments have 
been much above the average each year. This was as true of 1898 as 
of iirovious years, in spite of the additional fact that tlie latter season 
Avas one of severe drought and the soil used in the experiments "is 
gravelly and porous and especially subject to iAjarious effects from 
drought." 

It is proliaMu tliat fiO(|iioiit anil lUop plowing lias doiio much to bring nnil keep 
tlfillnnd prodiictivo. .So I'at n» lliu jilowing is concoi iicd all plats have received tbe 
■nme treatment. Tbo laud lias becu turned from two to three times each year, oud 
the pidverizing which has resulted therefrom has liberated sufflcient plaut food to 
inntnie large crops. lu additiou to the plowing the land has been frequently har- 
n^ed Mfd enltivated and the intensive onltare which has been given has liberated 
all tlie plant food that coald bo used by the growing crops with the amoout of moist- 
vn tJtat was present. 

A foot clearly bronght ont by these experiments is that " success 

with potatoes di'iioiuls largely upon the jiroiKiration given the soil 
before the jxitatues are planted. Plowing slioukl be deep, and at the 
time of planting the soil should be mellow and loose." 

Only first class marketable potatoes should be used for seed. These 
should be cut into pieces averaging two strong eyes. " Seed should 
not be cut for any considerable period before planting. If it becomes 
necessary to delay planting for some considerable time after potatoes 
are cut, the cat pieces should be dusted with plaster and spread out in a 
moderately moist, cool place." 

Early planting has usually given best results, but this necessitates 
corofol spraying with Bordeaux mixture and Paris green to protect the 
plants from diseases and insects. Early and deep planting and fre- 
qnent and level tillage are especially important in soils like that used 
in these experiments, which are likely to be seriously affected by 
drought. 

The methods of planting aud cultivation used at the Cornell Station 
in 1898 were as follows : 

Till' iilncs were diopiicd i;i llii' fiirroWB dlrccH\ iil'tc r llu' fiirnnvs Iiad been 
opened, one piece beiug put iu a place and at distauoca 11 uicUcs apart iu the row. 
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A furrow was oppiiod [with a shovel jilow] in the middle of the space left when the 
fiint furrows wore ojiciieil. This served to eover the potatoes, the earth heinir riilgod 
«p diroi'tly over tlu) potato tow. The ])hintin^ was <lone on May 10. The soil was 
then left uiidistiirhrd until May 28. 'i'iie ridiji s which were left over tlie seeil pota- 
toes covered them to a depth of about 8 iuehes. l!y May 28 the weed seeds which 
were in the surface soil had gsrmiiiBted and the whole surface was covered with tiuy 
veed*. A spike tooth harrow was fitted with a piece of 2 by 4 soontliag placed 
dlftgODiilly across underneath the frame and held in plMW by the banroir tM&. The 
lAutoir tbns rigged was used upon the potato plats, being iSist ran Jeoj^wtse of tiie 
lOTrt uid then orou\rise. The weigUt of the drlrer npon the harro-w mm ooeMMry 
iftflCM to mske it do tiie levellag at xaqniied. The benefit derived from this treat- 
meat wm xtry marked. All modi were destroyed, the surface crnst was broken, 
all clods and stones were ranoTWl from aliove the row and deposited in tlio center 
of the space hetwe< u rows, tile surface was leveled and iu every way the conditions 
were made favijraiiUs for the rapid growth of the potatoes, and they appeaxed aborei 
ground in three or four days. 

In general it may be said that "on soils "wliicli are not well drained, 

eitlior naturally or artificially, and on clay or clay loam soils, potatoes 
may be planted somewliat sballow and sligbt killing may be practiced 
xrith benefit'' 

If planting is done very early in tho spring the ridges maybe permitted to remain 
for ten days to two weeks before harrowing down. If planting is done somewhat 
late the ridges should be harrowed within one week after planting. In the COM of 
the early planting there is usually enough moisture present so that the rldgiqg majr 
tMiponiiny prove a benefit by enabling the soil to become warn, M the eaae of 
Mb pinlfag all the moisture ahonld be e<»iBerv«d, and this is beat done by tevelisg 
tiwridgas. 

Harrowing the soil before the plants appear above grooad, followed 
by &Qm six to sevea caltivatious during the season, is recommoaded. 

8EC0HD-CE0P POTATOES FOB SEED. 

Ill the Southern States potatoes planted in the spring mature early 
in the suiumer, and during the hot weather of the season it is difficult 
to keep the tabers from decaying. Consequently this early crop docs 
not furnish potatoes for the table during winter nor seed for tho next 
season's planting. This diflQculty has given rise to the growing of late 
crops, a practice which has been in vogue in various sections of the 
South for a number of years. When second-crop potatoes are not 
grown it becomes necessary to obtain seed from northern sonrces. The 
general opinion of the Southern potato grower is tliat planting second- 
crop pota4»e8 grown at home is OHHre profitable tliau planting northern- 
grown seed. Experiments with second-crop potatoes for eeed have 
been made' at several experiment stations and some promising results 
bare been reported, bat work in this line has not as yet been followed 
yeey extensively and open qnestions still remain. 
■ Kie Arkansas Station has recently imblishcd the resnlls of expcri- 
amtts with northern-grown seed and second-crop seed which have been 
te pcoj^reas for tiiree years. 2T<»tiiem-grown «id seeond-erop seed 
Wttre planted in the spring of 1894 to oompsu:e the respective yields. 
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The sccoiid crop seed liatl been grown by tlie station tlio prcccdiiig 
fall. Blis.s Triuujpli iind Early IJdsc, wbicli are very popular vai ioties 
iu tlie State, were grown iu this test. The results were iu favoc of tlie 
cdrop teom the nortliem-growu seed, wliicli matured several days earlier 
and produced an average of 20 btislic ls per acre more of mercbantable 
potatoes than the second-crop seed. Of the total yield of tubers from 
tbe northern-grown seed 12.0 per cent were cnlls, while of tbe total 
yield from the sceond crop seed the culls ainoiiutcd to 'J,'!.") per cent. 

In 1805 four varieties were used iu the test, and with but cue «xcep- 
tion tlie northern-grown seed prodaced the larger yield and the larger 
]H'rcciit:i,t;e of merchantable potatoes. The socoiul ero]) setnl liad been 
grown by the station and only the best tubers from the best vines were 
iued. 

In tbe third year's trials seven varieties were prown. A dry and 
liot spring hastened the maturity of the crop, and although not so 
inatktBd as in the two preceding years, the results in general were the 
ibMite. 

The average results for the three years show that potatoes from 
northern-grown seed prodaced better yields and matured earlier than 
potatoes grown fh>m second crop seed. In general second-crop seed 
was slow and irregular in sprouting and produced vines inferior in vigor 
and in appearance. No difl'erence was detected in the keeping and 
cooking qualities of the tubers of the two crops. The average of tho 
average results of each year for the entire series of experiments is 
given in the following table: 



8teond-crop teed eompdred with north«rn-groien leed — Averttge of three yean. 





Yield of 
Dierebant. 
nble pota- 

toe* per 
acre. 


Yield of 

cuILs ]ter 
iuru. 


Totnl yield 
JILT acre. 


Time from 
planting to 
maturity. 




Buthelt. 

04.91 

81.^1) 


Uushclg. 
11. 19 
IC. 04 


BiaheU. 
108. 10 
!)7. ;i4 


Day. 

foe.M 
m.uT 




13.6a 


4.85 


8. 7G 


3.13 





A comparison of large and small second-crop seed planted as whole 
or cut tubers resnlted in a better total yield and a larger percentage of 
merchantable crop from the large seed. 

- Experiments with second-crop potatoes have been carried on at tho 
ITorth Oarolina Station for several years and the methods of cnltnre 
recommended by this station are here briefly summarized. When the 
tubers of the second crop are to be used for seed the seed tabers are 
tahen ftova. the crop which was planted in the spring and matured 
early in the suiimier. The tubers when dug should be perfectly ripe 
and should then be exposed to the light until they have become green- 
ish in color and spread oat on the ground in a sin^e layer well covered 
with pine straw or leaves. The covering should be kept moist contia- 
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nally and tUe tubers romaia betlded ia tliis -way until they begin to 
qiroiit. It was fonnd that cuttisg taoM yiaoM from ea«li tober -wieoF 

bpildiiipc tliPin tends to shorten tbo timo roqiiii oil for sprontiiif:^ and 
wlicii treated iu tkis wiiy the tubers iuo planted without any fiiitlier 
cutting. PlantiBg seed pieces as practiced in spring did not piore 
reliable with summwr p>lanting at this station, as the atand obtained 
was frequently unsatiBfnctory. By planting only those tubers -which 
show signs of sprouting when taken from the bed a good stand can be 
secured. Culls from the early erop sometimes used as seed are consid- 
ered less reliable than the woll-ripened tubers. The time of planting 
necessarily varies with tlio latihulo. The middle of August is consid- 
ered a good time for planting iu Fotth (Jarolina. The method of 
pIOotiBg and cultirating rceommended is essentiftlly the same as the 
practice known as tbo rural trcncb system. Tlic seed tubers arc pbiced 
at the bottom of deep furrows, covered lightly, and the soil compacted 
anmndtbem. From time te time as t^epianta grow tbo sell is ireilHBd 
to them until the furrows are filled. The subsequent ciTltivation should 
be perfectly level. TI16 plants remain green until they are cut down 
l^tbefirost, and the tubers which are then dug are an immature crop 
and keep better than if mature. It is advised to keep them in a bea]) 
iu the open ground, covered with pine straw or earth, or to keep tliem 
in a cool dark cellar. The object is to keep tliem at a temperature of 
3u° to 40° F. and to admit no light, conditions most favorable foi 
keeping potatoes. 

COLD V. WAEM WATEE FOR PLANTS. 

It is the generally accepted opinion of Horists and gardeners that 
^{ratering plants with very cold water is detrimental to growth, but bo 
one has undertaken to state definitely how cold tlic water may bo 
without producing this result. It is the common opinion, however, 
tiiat watw applied to greenhouse plsrats should not be much, colder 
tlian the air immediately about them. In order to ascertain the facts 
iu the case more dcliuitely the Wisconsin Station instituted a series of 
tests. The plants were gro'sni under glass, except as otherwise noted. 

Twelve cuttings of Coleus, as nearly alike in size and vigor as could 
be obtained, were divided into four lots and pbinted in sand. They 
were watered with water at 35°, 60°, 05°, and 80° F. In twelve days 
aQ were rooted equally well. They were potted oS and the watering 
continued. There was no noticeable difference in growth and vigor 
between tire various lots until sixty days after tlie cutting.-, were taken, 
-when the 86=' lot was slightly the highest. This advantage was only 
temporary, however, for in a few days the 50° and 66° lots slightly 
exceeded it in height. Ninety days after tlic cuttings were taken tlio 
35° lot was plainly checked, but the other three were practically equal. 
aWs test was repeated with water at 32°, 40°, 70^, and WQ°. In tbia 
case it was difficult to discover any influence due to the temjieratnro of 
the water used. 
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i TronsplftTited tomato plants xrere divided into fonrtlots and Trntercd- 
Vith water at 35^, 5()o, (iao, luul 8(P. Th(> 0','^ lot made the best growth 
tiiroagbout tho tost, which lasted for thirty days. The 35° lot made the 
slowest growth, bat was in no other respeot inferior to the others. 
This tost was repeated with water at 32'^, CO'', and 90°. After sixty 
days the 32° lot was slightly the best. Tlie plants were tho tallest, 
ripened earliest, and the plants and frait weighed tho most. This 
trial was ropoated with iilants froni seed saved from the frnits of the 
lirst crop. IMants from the 32° lot were watered with water at 32°, 
tliose from the 60^ lot were watered with water at 70°, and those ficom 
the 90° with water at lOQo. 

"In this case the 100° lot yielded the largest amount of fruit and tho 
32^ lot was next in order, wliilo the 70° lot yielded the least; but the 
ditferepce is so slight that the results may be considered duplicates." 

Seed was again saVed fh>m this crop, planted, and different lots 
watered with water at 32^, 40^, 70^, and KM)"'. Two inoiitlis from the 
daite of sowiug there was no diQ'erence between the lots that could be 
ascribed to the different temperatures of the waters used. "In this 
case the .329 lot yielded more than the 70° lot, but less than the 100° 
lot." 

A thonsand seeds of forcing radish were sown in each of three plats 

find were watered with water at 32°, 45°, and 70°, respectively. Tho 
32° lot was considerably slower in germinating than the others. lu 
this tost the yield of radishes was smallest in average weight in the 
32° and liirRcst in the 70° lot, the dilierence boin'^-, liowovor. only 10 to 
13 per cent, lu a second test, however, there was a noticeable dilier- 
ence. Water at 32° gave decidedly the best results, while 100° gave 
the poorest. 

' Beans watered with water at 32°, 40°, 70°, an'd 100° were equally 
vigorous. Water at 32° aud 40° gave the best results. Lettuce watered 
with water at 32° yielded slightly more than other lots. 
' In addition to the above, two trials were made under outdoor condi- 
tions. Eighteen lialf barrcl tubes were sunk in tho ground until tlio 
tops were level with the surface aud Ulled with soil. All were suitably 
drained. Nine were watered with ice water; the other nine with 
hydrant water, which averajjed about 75° in temperature. The warm 
water produced better results than the cold aud the difi'ereuce was 
maeh more pronounced in the snmmer. In the earlier part of the 
season both lots were equally healthy and vif^orous; but later, when 
the weather had become cooler aiul tho period of most vigorous growth 
had passed, the plants watered with ice water appeared unhealthy. 

Jladishes and beans were planted in three plats in the open ground; 
one i)lat was watered with ice water, one with hydrant water, and one 
not watered at all. Those watered with ice water yielded tho most 
and those not watered at all tho least, althongh the rainfall during the 
wason wfls legtu'ded as nearly or quite sufficient for the development 
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of crops well cared for. The beans sbowed ditfereuoe ia yield that 
eoaM bvafebiilMiteili to ^ tBi^p«ni«are of tbft vaitec. Xb« jiild ttom 
the Hiiirri^ated plnfc waft ia tMa ewse abtt rancli raaarlier tiUHh €itt«r of 

tlie otUeis. ' 

Ib a number of tbesa tests a record wa» made of the tumpmntlmm^-' 
tlie soil before watering and at intervals for several hours aftorwards. 
The iipplication of ice water of course immediately lowered the teui- 
peiature of the soil several degrees. It 'WAS Jt>Qud that with jdaftts in 
pots the original temperature generally was not regained far seveial 
hmm. The applieatloB ol water or above, etc., was Jband to 
have no eilect of importance, the oangiaal temperatim beii^r MMn 
regained after a rise or fall. 

From (ho results of tlinso and niuni'vous otlier trials not Iicro noted tlio conrliision 
ap(ii'ars fully wiU'raiitable tlial the growth of oriliiiary liold niid u;ardeii crops is nut 
all'ectod by tho tomiieiaturo of any water orilinarily available for irrigation pur- 
poses. 

The temperature of the soil about the roots of the plants so quickly regains it» 
orighial temperature that no chock to growth is likely to result. 

It is concluded from the results of the oat-door work that no harm can resnlt from 
nitog for iirigoiUoa -pasfoaa ■watts &om tbe oold«s£ aprbigt or weOi, tat " * * 
the temperature of the water from these sonxees will aot he less thim 4A° ia 0117 
mm wIientailctB Dean tiie wall 9S mfxSngy tmA llh»iii«MW«nUiHBiI; «i9legr«Ai& 
imgatlon wa«l«l he raiMd wujtj i»gKm abov» this point heiwe leaebing ttenwli 
of the plants. 

It is concluded from tlio n suUs of the greenhouse work that for vegetable and 
flowering plants comraouly grown under glass, well or spring water may he freely 
WMlKt'asy ttme of the yvoi witbtmt weming. 

Within the last few years the forcing of head lettuce has sprang ittto) 
QODSiderable prominence as an industry. Growers lia ve boon genorally 
agreed that the soil mixture was a considerable element iu suceess, but 
as. to what the exact amoant and, ebaracter of the iagredieBta is this 
mixture were there was not a little confusion of ideas. In order to 
obtain more deliuito iuforuiatiou on this subject, tlie Xcw York State 
Station nndertook a series of tests to ascertain dollnitely the iuflumeBi^ 
the toxturc of tlio sol 1 on head lettuce. This was the only variety asetl, 
and the lesults obtained very probably do not apply to loose varietiea. 
In all of the tests each soil contained a superabundance of uitio^a^ 
Shoaphoiie acid> and potash, so that for the purposes of this experi- 
ment all of the soils might be consideied as equal in li^tUity, and any 
difference in yield mi{fht be attributed to soil textare. 

Mixtures of well- rotted clay loam sod and stable ntanare with various 
amounts of sand were tried. There was little difference in the peM, 
but on the mixtures containing 42 per cent of sand the lettuce was a 
trifle the earliest. On a mixture of live-sixths sand and one-sixth 
BjUle maaoxe by weight, the heads were larger, but looaer amt of poor 
tetuxe. When the proporti(»i of stable nutnore was increased to oa»^ 
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tliirtl, the lettuce was small, late, and injured by tip burn. Sandy 
lonm With applioatioua of cf ieniic«l fertilizers alone gave slightly heavier 
lettuce than clay loam similarly troatod, but wliou it was mixed with 
oiie balf its weight of stable manure (lie clay loam gave much sui)erioi' 
lettuce, earliest in maturity and largest in yield of any soil mixture 
tried. It seems, then, that the soil mixture best adapted for forcing 
head lettuce is of rather compact texture and contains a good portion 
of fine sand, clay, and silt, mQderately lightened with fairly well rotted 
horse manure. 

A fertilizer uperiment was also made to test the relative merits of 
stable manure with and withont phosphoric acid and sulphate of potash, 
and to ascertain the effect of increasing amounts of nitrate of soda. It 
was fonnd that after a soil has received a heavy application of stable 
manure any I'lirtlicr addition of clicmical fertilizers is only tliiowu 
away. Chemical I'eitilizers gave best results on sautly soils, fairly well- 
Totted stable manure on day soils. Evidently the reason for this 
difference lies in the texture of the mixtares. 

THE SATE FALH IH THE VHITED STATES. 

The date palm is a native of the arid regions of northern Africa 

and southwestei ii Asia. It was early introduced into America by the 
Spanish. The history and present status of the date palm iu the Uuited 
States has been made a snbject of study by the Arizona Station. The 
following statements are taken mainly from a bixlletin of that station. 
The palm followed the progress of Catholic missions from !St. Augus- 
tine to Mexico, Kew Mexico, Arizona, and Calitiirnia, where it is now 
grown in the open ground as an ornament as far north as San Fran- 
cisco, The tree will, however, produce fruit only over a much more 
limited area. It is not yet pirown on a comniereial scale anywhere 
within the United States, though occasional seedlings are found in the 
desert regions of southern New Mexico, Arizona, and southeastern 
Calilbrnia, which produce fruit of excellent (luality. 

The greatest impulse was given to date growing in this country by 
tiie importation by the 'Division of Pomology of this Department of 
rooted suckers su])posi'd to liavo been taken from female trees known 
to produce fruit of excelleut (quality. These were distributed and 
planted in Las Ornces,'N.'Mex.; Phoenix and Tuma, Ariz.; Indio, 
Pomona, Tulare, and National City, Cal. Of the trees thus i)Ianted it 
aijpears that ;>'.) are now living, of which lij have blossomed, 7 of them 
being pistillate or fruit-bearing plants. It may be two or three years 
before their true fruit qualities can be ascertained. 

The regions in which the date' palm thrives are characterized by 
deficiency of rain and wide variations of temperature. The summer 
heat is iutonse, reaching 115<3 or more, though in winter the thermome- 
ter may fall as low as 16° below freezing. These climatic conditions 
are practically identical with those that obtain in the more southerly 
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portions of the great Colorado desert. So great is the similarity in 
fact tliat, so far as climate is coiiceriied, we may reasonably expect the 
date palm to fruit satisfactorily iu the arid regions of our Southwest, 
jithongh the date palm reqmres exceptionally intense heat in summer, 
it will withstand in winter a temperature that would be fatal to the fig 
or orange. 

Probably the soil best adapted to the date palm is one containiBg a 

small pcrceiitapje of clay, fairly free from linmus, and charged with alkali. 
Irrigation and heat are the all-iniportaiit considerations. Water is 
indispensable. The roots should be moist at all times. ''The date must 
have its head in the fire and its roots in the water" is an old Arabian 
proverb. The water should be applied frequently throughout the year, 
the most in the spring before blooming and in the fall prior to ripening 
of the fruit. Care sboald be taken not to irrigate too much at the time 
of blooming and just after, as this is liable to interfere with snccessful 
fruit setting. The water may advantageously bo quite warm, from 75° 
to 9D° , and coutaiu considerable alkali. In midsummer irrigation 
shonld be in the late afternoon or evening to avoid scalding. 

Palms may be planted along streams or Hooded basins. All desert 
regions are characterized by occasional depressions where the water 
(semes nearly or gnite to the sarfoce. During the rainy season these 
are filled with water and sometimes do not become entirely dry before 
another rainy season. The date palm thrives in such spots when once 
established, although its trunk may be partially submerged for some 
time. Where irrigation is practiced, however, water should not be 
allowed to rise above the surface of the soil for any considerable length 
of time, and later to be allowed to dry away, as baking of the soil 
under these conditions may result in serious injury to the tree. From 
a study of the soil and climatic conditions in northern Africa, where 
tlie date palm flourishes, it seems probable that dates may be grown 
in the region adjacent to the Salton basin west of Yuma, 

The date may be propagated from seeds or suckers. The formet 
method is not much used except in originating new varieties, because, 
like many other fruits, the date does not come true to seed. The fruit 
is generally later and poorer, and the excessive number of males that 
spring up can not be distinguished and destroyed until the tree blos- 
soms, hence propagation by suckers is resorted to, although the date 
is difficult to transi)]ant with uniform success. Frequently as many as 
80 per cei)t of the transplanted dates die after they have received the 
best of care, and if neglected hardly auy will survive. The Arizona 
Station gives directions for transplanting as follows: 

Snokors mny ho romovcd at any time daring tlie spring or early summer, oi oven ia 
tlie Trintor i t' i>i'()i)ur care be given them after removal. If they are to be planted in 
the open gionuU, it is advisable to remove them dnriug the spring or early summer, 
April probably bciug the best month. In winter, when the plants arc at a staudstill, 
tlio Slickers may liu vi'iuovi il wltli l oiiip-UMl h oly small lo-is, if tlni liuU)s bo not less 
than i iuchea iu diameter uud liavo a fow routs. It is uocus^sary, wliou suckers are 

17312— No. 92 2 
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Temnvod at Uiis Reason, to sot tluMii in liillior small l""'*'; 'l"it oarth, which 
Bhoiilil lio given ii ilaily snaliiii^', may liavc a cliaiu-d (o Lji't waiiii i|iiickly. Tho pots 
should b(i Uc'|it in a •iicciilioiiHc, ta\ lu'tter yet, einbeddea iu a hotbed of manure, 
cuvcrnd \viili tlir nihtoiaary liaiuo and glasa. In ftll caset the leaven shonld be cat 
back to 6 to 12 inclu H in Iciiglli. • • • 

•• If ■piOI»ei •ttcntion can be given it is best to plant the snckors -whiTO ftejr ore to 
remain, as a second cbanco for loss occurs wiion they are planted in aontawy and 
later moved to the position that they are flnollr to ocenpy. 

A two-inch chisel veil BharpeDe<l, and an appropriate mallei^ are the important 
tools to ue in removing encken. The leaf etalki shonld be cut aTvay, exposing the 
bulb of the ntokor, care being taken not to iqjnre the bulb in removing. One shonld 
cnt In rather deeply at either side, not being nfyaid of ininrinp; the uld plant, cutting 
out a V-Nliapcd ]iiirli(in extending from tlio baHo of iIik buUi ilowinvaid for a foot or 
muni anil bi'iii;; careful to secure in iiiiiiijiucil coiiditaon all llir altaclied roots. If 
tho jiositiiiu (if Ibr sm kcT bo not too high above the grouiiil, tlie V-hbaped ]iiirtiiiu 
should be eiiiitinuiMl ddwinvard into tbo soil, that all cstabli.sbed idots bo obtaiucd. 
The Pomona Knb.statiDn in (,'alif<irnia ban tlu' best Hucecsn in removing snckcrs by 
banking earth about the stem of tho plant so as to cover the bulbs a number of 
Treoks prior to removing them. A good system of roots is establisbed by this method 
of procednro. 

TIi6 miilc and lonialc (lowers of tlio palm arc boriio on separate plants. 
Iu the male plant tlio flowers are crowded closely togetlier on a large 
brancUed panicle and have an odor like nuisty Hour. If the panicle is 
shaken when the flowers are well opened (luautitics of pollen will 
escape, lining tho air as if with dnst. The flowers iu tho female panicle 
are mucU farther apart; the segments nro BuialU r and less spreading. 
Tho center of tbe flower Is well filled by three [lisiils, t\ro of which 
Boon become aliortive. 

It is evident, then, that male and ibtnalo trees should be planted 
near each other. It is qnite common to set one male plant in the center 
of an irr('!j;ul;ii' circle of six or eight females. If tho trees are planted 
in a row along n roadside tho male trees should bo phinted to tho wind- 
ward. The wind may be depended npon as a rhie to efiSect pollination 
if tho staniinate is not more than 6 or 7 rods from tlie pistillate llowcrfs. 
At greater distances pollination may be effected, though with doubtlul 
eertainty of completeness, by both wind and bees. 

The jialm is peculiar in that the pollen retains its fertility for a long 
time, it may be transported to threat distances anil artificially aiijiliod 
to the female blossom with success. I'olleu should not be dusted on 
tho flower too profusely, as overpoilination is said to weaken the dcvel- 
opinp: dates and canso them to drop from the tree. When artificial 
pollinatiim is necessary tlio male blossmii is cut from the tree as soon 
as the cracking of tho spathe shows that it is about to open. The 
panicle may then be cut Into pieces and a piece tied near the opening 
of each female i)ani( le. 

Tho date palm, whether male or female, varies greatly as to time of 
blooming. It always blooms late, however, thns escaping injury from 
late spring,' frt)sts. In Arizona the blossoming period begins about 
April 15 uud cuutinucs six weeks or nioro. lu planting male trees 
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Buckors sbould bo selected from tLose tbat blossom earliest^ and most 
ptofaEwly and coQtinae in bloom ft-om tbree to five weeks. 

The varieties of datos are ,'ilinost innumerable. They vary greatly 
in size, color, sweetness, delicacy of flavor, and leugtU of time required 
to mature. The dates of commerce are nsnally light colored, tkcse 
being of firmer texture, and are hence preferal)]e for shipping purposes. 

The average yield of a tree is eight bunches, each weighing about 
17J pounds, tboagli tliey may weigh as much as ii pounds. In Arizona 
seedling trees seven years of age have prodiued npwnids of 200 
ponnds in a single season. Yonng trees blossoming tlio iirst or second 
time should not be alh)\v('d to bear more tlian four or live bunches. 

Among the various enemies of the date, birds and bees do much injury 
by feeding on the ripe fruit. Cheese cloth sacks loosely inclosing the 
bunches on the tree afford the best protection. The expense sliould not 
exceed 10 cents per tree. Grasshoppers do much damage by feeding on 
the foliage. The most serioos pest that the date has in this country is 
a scale insect that was imported on palms soxcral ycaTS ago. Tlie 
insect is small, but- conspicuous against the darli green leaves, both 
sides of which are infested. The Arizona Station has not yet diseor* 
cred any means of eradicating the pest. Ajiplieations of whale oil soap 
washes and fumigation with hydrocyanic-acid gas have been only par- 
tially saccessful. 

SECEHT STUDIES ON TEE OODLIira HOTH. 

ft is doubtful if there is any more serious pest of fmft culture in the 
United States than tlic codling motli. 11 Las been estimated that from 
one-fourth to one-half of the annual apple crop is destroyed by this pest, 
or more than by all other insects combined. The codling moth, indeed, 
is so dcstrnctivo that the New Mexico Station has discnssed the advis- 
ability of destroying a year's fruit crop in tbat State with the idea of 
exterminating the insect. Its principal food is apples, though it oora- 
monly attacks pears, often feeds upon wihl haws and quinees, and 
sometimes works on such stone linits as jilnms, peaches, and cherries. 

Frequent failure to obtain good lesults in treating the codling moth 
according to the long accepted rules has led a ft. w stations to thoroughly 
investigate its life history. Eecent investigations of the Cornell and 
Nebraska Stations on this subject are of special interest. The results 
obtained are much at variance with statements commonly found in 
entomological and hortienltnral writings. 

The Nebraska Station states as a result of its investigations that— 

The commonly accepted plan of flglitiug the codling motli boa been to spray the 
tree* -with arsenites, either FaiU green orLondoo purple, as soon aa the blossonu 
kftve Alien, and repeat the operation once or twice theroarter at interrali of ten 
Aayiortvotreeica, The efScacy of this treatment, in mauy uuscs, bos been proved 
beyond a doab^ yet itS'inefflcacy hns been eqnally well proved iu other cases. The 
aunmptionbas been that the moth begins its worU at blo98omiu<; tiino, and that 
by spraying immediatelyafiiTWHrils wc may catch the youiig lai vn' at t!ii' ( inu^ tlicy 
begin to worlc. • ■• • Hat auother factor euters iuto the prublcm. When the 
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blomnois fall, the calyx cnp fs wide open, hut soon after lieffinsto close. Since the 
joiiiil; lai vj- sd nftru tlirir WDik Milliiu this dip, it is iinpoi-tiiiit tli;it \vr Ii.ive 

a (li]>,o III' jioiMoii thcn^ iiI'. ikhimI for llifiii. It ciiii mily bu put lliiTo while tlio cup is 
still <ipeii. Till ri'lu'.r, ti> do this wr nuist siuiiy soiiii iil'lcr tlici blossoms fall, as 
diiedtcil. Hut tho olUcacy of this spniyiu^; phiiuly depumls upou getting tlie poison 
in thi» position, Uaving tlio cup cloao over it, ami liolil it tlicre until tho larva comeH. 
Thcrefiiro, tliu uearer to tho tiute at which thft cap cloaca that tU« sprayiog can ba 
doiiu, ,iii<l Mt i II get tlM poison iiwide, the Itettor, for ike km duger tb«xe is of its 

belli;; washuil away. 

In tliscussiiig remedies for the codling motb, the Coraoll Station 
bBHetin makes tlie foUowiog stateoieitt: 

No ii;nia('(M i'nr the iMiilliii;^ moth lias yet bpcn found, but liy thorough work by a 
rails ;;ii'cii spray wo can oltcu sa\'o at least 7'i per cent of tho apples that would 
otliBi vviae l)o luiueil by the wiirim. Wlierij imue lliau two broods of tbo insect 
occur ileriu;; tUo season, as in ICausu.s, Xobraaka, Oregon, Now Mexico, and neigh- 
borin;^ localities in the West, ami in tho South, lite poison spray is not so effectire, 
for althouj(b 75 per cent of the first brood of iromi maj be killed vith the spray^ 
iStm few worma loft xfiil fern a «aii«{«Bt a«elra» fat » large and very destruottvo 
MMwl <m tidrd brood. In these loealitiea the beet that can be advised at pieMat i* 
t»n»^karDt the polsoa spray with the old banding system. 

Tbe Nebraska Station snggcsts the followiii;^^ treatment for tbo 
codling moth under tho conditions prevailing in Nebraska: 

(1) f^pray with Paris green, as generally recomniendod, about ono week after tho 
blossoms fall, or in lime to get the calyx CUpS WeU filled with the poison, SO that 
tlicy iir.iy clo.^o o\-er and boM it there. 

(2) Spray again with I'aris grccu and liordoaux mixture conibiiied, or with 
l;erosi'iie emulsiim, about .luno 1, or, hotter still, obsi'rvo carefully and apply this 
'when tho eggs ar(! being laid in abundance on the leaves, whieb at Lincoln oeeai'S 
at about this date. Laboratory experiments indicate that kerosene emulsion wiU. 
bo more oU'ectivo than Paris green at this time. 

(3} Scrape the bark and placo paper bauds aronnd the tree about the last of 
Jane, when tho lurvm are beginning to leave tbe apple to pnpate. Examino these 
two Of tkree times, a week apart, and destroy the insects fonnd beneath them, 

(4) If these methods are not wholly effective, owing to the proximity of neglected 
orchards or from an unusual abundance of moths, later spraying, with either Paris 
green and Bonlcans mixture or kerosene emulsion, may do some good, hut appar- 
ently can not bo expected to be wholly cfl'ective. Late s|uayiiig witii arsenites is 
much more likely to injure the fcdiago than earlier applications, aud if tho other 
metliods are thoroughly followed it will jirobably be nunecessary. 

(5) If larvje are still found in tho ajiplcs iu any considerable numliers toward tlio 
end of the season, ]iIaco paper bands about the tree about September 1 or a little 
earlier. Leave them tlioro until tho fruit is gathered iVoiii tho orchard, then romove 
and destroy tho iarvie biberiiatiug beneath them. 

(6) Screens placed over tho windows and doors of the cellar or rooms wfteve 
apples have been atoni will prevent those laivae which are taken in with the apples 
intm eaeaping as motlis in the spring. 

JESVSAIEH AXnCWSSBS 70B K6S. 

Uacbbas been written on tbo snb)ect of tbo food A-alne' of articbokes, 
bat very low careful experiments have been made to determine jnst 
what propwtioa of rations, for team antmala can be profitably made ap 
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of these tubers. To throw light on this point, the Oregon Station fed 
Bix thrifty Berkshire pigs— which had been running on wheat stubble 

mill which weighed from 117 to 215 ])oiiiias at the bef^iuniiiff of the 
exi)uritueut— from October 22 to December 11 on artichokes, supple- 
mented by a small ration of eqnal parts of chopped wheat attd oats; " 

.An cflort ■was made at: llio oiitHot to coiiipol (li(> pi^^H to siilisist on a diet of ai ti- 
clii)l,( .s Mloiie; but in tbo abseuce of grain there was very little gain, aud the pigg 
v'i'i'<' iKit coiiiouted. They were vigoioas in their demands for Bomfttliiag men 

giiliHf aiil iai . 

Tlio ai tii liiikcH wore grown noar the pens, so that the pigs could have access to 
Ihcm whciiover tlioy desired. The tubers were left in the ground for tlie jgiytto 
root out as tlicy wore needed. ' 

Aportiou of the plat was measnrod and the artichokes dag to determine the yield, 
TrUoh was found to l>e 740 bushels per acre. 

During the experiment the six pij>s cDiisuinod the artichokes grown 
on one-eighth acre and made a total gain in live weight of 244 pounds, 
or an average daily gain per pig of 0.81 pound. The pigs consumed 
during the pei iod 75(i i)ouuds of grain, or at the rate of 3.1 pounds of 
grain for each pound of gain in live weight. In other experiments it 
has been fonnd that it requires about 5 pounds mixed grain for each 
pound of gain in live weight. On this basis the feeding of the arfi- 
chokes resulted in a saving of nearly 2 pounds of grain for each pound 
of gain in live weight. The pigs were healthy and vigorous thronghoat 
tlic experiment. 

The artichokes used in this experiment "wore planted the last of 
April, on ground plowed deeply and prepared as we would pieiai« 
ground for potatoes. The tubers wore ])lanted in furrows, which were 
3 feet apart. The seed was dropped 18 inelies apart in the row aud 
covered with a hoe. The plants were cultivated a few Mmes, bat after 
the tops were 2 feet high no further cultivation was Beoessaty. The 
tops grew 7 feet high before the end of the season." The i>igB left only 
a few tubers in the ground. 

SUPPLEMENTS TO SKIM MIJ-K TS PATTENIITG CALVES. 

The Iowa ytatioii has conducted experiments extending over a nnin- 
ber of years to learn what feeding stull's may be profitably combined 
with skim milk for calves. In two of the tests linseed meal, ground 
oats, and a mixture of corn meal and flaxseed were compared as sup- 
plements, to separator skim milk. In the last test reported corn meal 
was also included. For this test (which covered 74 days) twelve calves 
were divided into four lots of three each. During the test each lot 
consumed about 3,7C0 jiounds of separator skim milk and 1,480 pounds 
of hay. In addition, lot 1 was fed 429 pounds of linseed meaij lot is, 
606 pounds of oatmeal ; lot 3, 59 pounds of flaxseed and 538 pounds of 
coi n meal, and lot 4, 601 pounds of corn meal. The lots were kept in 
well-ventilated sheds with yards connecting. Salt aud water were 
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alwnjs accessible. The foods cooanmed, gains inado, and cost per 
pound of gaiu in the last experiment are shown in the following tablo: 



Summary of re$ulli of ealffeeii«g. 





JTutrltive 
ratio of 
ration. 


Total 
gain. 


Average 
(liiily 

gain iier 
tieod. 


Dry nifit- 

tt!r <;:it(;n 
piTpoiiiul 

ot t;uiu. 


COBt of 

feed per 
pouiiil of 
gain. 


Lut :i. Kkiiii milk, bay, with Hoxaeed and corn 


1:3 
1:4.1 

1:4.8 
1:4.8 


Poundi. 
4S3 
498 

48S 
S08 


Pounit. 
l.na 
1. 68 

1.8S 
1.72 


Poundi. 
4.13 
4.31 

4. 32 
4. It 


Ctnti. 
2.5 
2.2 

2.3 
1.9 





From these flgares it appears that the best and most economical 

gains were inado on corn moal and skim milk. Comparing the rosulta 
of all the tests made, it is found that " iu each of tUe three e.xperimeuta 
conducted by this station linseed meal haa given lower and more oxpen- 
Bivo gains and has been in every way less satisfactory than either oat- 
meal or corn meal and flaxseed. * * • The results indicate that 
pill (', ( orn meal is superior to pure linseed meal for feeding calves in 
combination with skim milk." 

Wliilo tlie rcsiiU-< of tlii'so pxpciiin('iit!j iii'o contr:ir.y to prev:iiliiif; opinion concern- 
ing the relative viiliu; of llicsc U'eds, it i.s not unnatural or iu any way laircnsonalilo 
that the catbouacooiis grains sUonlil bo moio suitiiblo for I'eoding with skiui luilk 
>' tban ahigbly nitrogeuons iiroilm:t like UnHeed monl. 

The conclusion seems n-arrantod tbat a uitrogcnouB feed, anch as oil meal, is neitlier 
ncccBsaTy nor most profitable to supplement a scparator-mlllc ration for young calves. 
All of these rations, even trben com and flaxseed were nsed, were narrower tban 
wbole Bdlk, Kid it la evident tbat the element lacking in separator milk is not albn- 
ninoida, bnt iWt or its etioivalont — carbobydrates— in some form palatable and 
digestible to calves. 

Id recent experiments made in Holland the effect of increasing the 
fat in skim milk for calves or of adding starch was tested. Snflicient 
whole milk was added to skim milk to make the desired amount of fat. 

When starch was fed it was cooked to a paste in the skim milk. 
About !)-t per cent of the starch was digested, the coefficient of digesti- 
bility being as high as in the case of the adnit animal. The addition of 
starch to the ration diminished the digestibility of in-otein somewhat. 
It was, however, on the whole satisfactory, although the author believes 
that fat is preferable. 

A prominent French investigator lias recently published the results 
of a number of years' experience in feeding starch and skim milk to 
ealyes, and regards this combination of foods as very satisfactory. He 
states that a calf weighing on an average 70 iiounds at birth should 
gaiu about 2 pounds iu weight a day, about G quarts of milk being 
required for this by a calf of the above weight. When the calf is eight 
days old, starch in the proj^ortion of 1.7 ounces to a quart of milk may 
be snbstitated for whole milk. No bad results follow the change in 
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feed and tlie gains made are satisfactory. The starch should be cooked 
toftsmootli paste witli half the milk used, then mixed with thereinaiiuler 
and fed warm. The value of this method of feeding from an economical 
standpoint is discussed at considernbio length. 

These experiments all iiulieate tliat what might be expected on thoo- 
rctical grounds is found to be the case iu practice. It is liuown tliat 
the body requires protein for its growth and maintenance, and in addi- 
tion fat and carbohydrates for supplying the necessary energy. Whole 
mili^ is the normal food of the calf; it contains a sullicieut amount of 
protein. If the fat is removed, the skim milk snpplies the same anionnt 
of protein as liefove, l>nt something mustb© added a s a source of enercy. 
It is 1; now n tliat within limits fat and carbohydrates aie intercliaiigeablo 
for tills purpose. In tlie experimouts cited above carbohydrates (cither 
in form of starch or cereal grains) were successfully conibiued with skim 
milk and in this way the animal was supplied with an abundance of proi 
tein and energy and made satisfactory gains. When it is possible to 
supply protein in a by-product such as skim milk, and the supplemcu- 
tary material in an incspcusivo form, the profitable feeding of calves is 
assured. 

PASTEVBIZATION OV UILS FOE BUITEB HAKHTQ. 

The adoption of pure cultures for starters in ripening cream has led 

to tlie (ptite general use in Dcinnarl: of pasteurized milk or cream lor 
butter making. This pasteurization deiirivcs tlie cream or milk of a 
large part of the bacteria which it always contains so that the bacteria 
of the iMire culture i)riMlominate from the first and largely crowd out 
those ill the cream. Iu this way the eff'ccta of the i^nro culture are 
more marlcod and are not partially masked by the growth of other 
kinds of bacteria. The use of pure cultures in unpasteurized cream 
has been likened to the selecting of clover seed with groat care so as 
to avoid all foul seed, and then planting it on soil that has not been 
previously prepared in any way, in which case it could hardly bo 
expected that the clover would come up clean and remain free from 
weeds. Similarly, tlie dairyman, who in using ])ure cultures is simply 
carrying ou bacterial farming, can hardly expect to reap the full advau- 
tBige of the pure cnltnres without first destroying the growing bacteria 
that exist ill tlie milk and cream. 

Altliough the use of pure cultures has become quite extensive, the 
practice of pasteurizing, which has practically displaced the old sys- 
tems ill Denmark, has found little if any applicatiou in commercial 
creameries iu this country. An extended test of the method, recently 
reported by the Wisconsin Experiment Station, throws much light 
upon its practicability and advantages, and the class of creameries 
■which may be expected to benefit by it. Experiments on a oommerr 
oial scale were made at the creamery of the Wisconsin Dairy Sdiool, 
extending from February to August, thus coveriug winter, spring, and 
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•nmmei' coiulitiDua. In those cxpoiimeuts a part of tho milk was 
creamed with <i soparator in the ordinary way, and another part was 
pnateuvized before creaming by running ifc tliroagli a continuons pas- 
teurizing apparatus which heated it to about 156° F. This pasteuriza- 
tion killed about 04 per cent of the living germs in the milk. The 
pasteurized and nnpastourizcd oream was made into butter by ft Qni< 
jbrm. method, using a pure culture starter for ripening the cream, aod 
tho product was sioicd by an expert in Chicaj;() wlicn fresh (from one 
to two weeks old) and several weeks later, after it bad beeu stored in 
B butter cellar. The average flavor score (on the basis of 45 as perfect 
flavor) of 102 churiiiiigs of frosh uiistorilizfd butter was -lO.fif), iiiul of 
75 of pasteurized butter was 40.ti3, practically the same. A slightly 
largtr proportioa of the nnpasteurized thnu the pasteurized buttes 
scored 12 points or more. la regard to the flavor the authors of the 
buUetiu say: 

The ftHTorenee ts the flresli seorca i* ao diglit tliat it in Imposgilble from these »emt» 

to conchide that one system prodncos higher flavor than tho other. The scorer, 
howerer, claimed to ho able to detect the pasteurized butter by its "sweet," 
"curily," "Hat" tasto, but did not materially reduce lii.s Bi'oro oji this accouut. 
This eiiticlusion is of iiiiitciial cousciiueiico, as it is usually claimed that as high a 
flavor can not bo secured in pasteurized butter as in tbat made in the ordinary way. 
Dividing the work into mouthly periods (Fehraary-Angust), it can not be said 
]pMt«arizlng affectB the qaality of the batter more at one period than another, 

!!Che grain or body of tho butter from pasteurized milk was scored 
eoBSideiably lower than that made from unpasteurized milk. In other 
words, the pasteurizing process appears to injure the ^in or body of 

the butter, according to American standards, although it is suggested 
that there might not have been this diU'ereuco if the butter had been 
scored iu markets where pasteurized butter was common. 

The pasteurized butter kept better than tliat from unpasteurized 
milk. On the average, thirty-nine pacicages uf nnpasteurized butter 
deteriorated 1.2 points in flavor by keeping in a butter cellar for two 
to four weeks, while thirty samples of the pasteurized butter lost only 
0.85 of a point under the same treatment. On this point the butter 
expert in Chicago says: '• L'sually I have not been much in favor of 
pastenrizing cream, but the test that I have just made of these 8-pound 
poilB that were held in storage shows to me tbat the pasteurizing 
appears to help hold the sweetness for two or three weeks probably 
iMtt^c than unpasteurized butter." 

. The yield of butter from pasteurized milk was, on the average, a lit- 
tle less than that from nnpasteurized niillc. Tlie heat applied in pas- 
teurizing was in no way unfavorable to the separation of cream, but in 
Itot weather the buttermilk from the pasteurized cream contained 
Bonicwhat more butter fat. This was thought to bo dne to tho fact 
that the pasteurized cream was not as thoroughly cooled, owing to tho 
Mglier temperature to which it had been heated, for at other seasons 
there wasiiot much difference in the amount of fat left in the butter- 
milk. 
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^ As. to the uniformity of tbo product, there was only a slight differ' 
•nee in favor of the pasteurized batter, as both kinds of batter were 

quite niiiforin in quality. It should be rcinemhered iu tliis coiiiicetioii 
that the butter waa made iu the dairy school creamery, under the 
(iUiection of experts, and under the most favorable oonditioas foe 
making a uniform product by the ordinary niotliods. The normal prod- 
uct of this creamery is very uniform, and quite likely greater ditl'or- 
ences iu I lie uniformity and iu the keeping quality of the pasteorized 
product would have been apparent in the average creamery. 

Considering the extra labor and expense involved in the process, 
and the present demands of the American market, the station does 
recommend its introduction into creameries that already moke a good 
product. It is believed, however, that in creameries where difflooliy it 
experienced in making a thorou^^hly first-class product of aoifMna 
quality it would be a material advantage. 

«If the demand for export butter should ever reach any consider- 
able proportions, the employment of this system might be of value, 
since the present standards demanded by the foreign market are as 
easUy obtainable, or even more so, by the pastoarizing system as any 
other. Then, again, it should bo remembered the methods used in this 
system have by no means reached their highest state of perfection, and 
t^at farther study may give us better results." 

GASSY AND TAINTED CURDS. 

The i)rogress of investigatiou on the relation of bacteria and otlier 
micro organisms to cheese making has shown iu a striking way to how 
great an extent the production of inferior cheese is due to the failure 
of the cheese maker to prevent or control the action of undesirable 
bacteria. A coniinou trouble is the presence of disagreeable taints 
which develop in the milk and curd during cheese making. These are 
usually, though not always, accompanied by the formation of gas, 
which results in a gassy curd. Several of our stations have investi- 
gated the cause of these troubles, notably the Wisconsin Station, and 
a recent investigation at the New York Cornell Station was undertaken 
to deteniiiiio the source of tlio infection. 

A cheese factory in which the difliculty occurred received milk from a 
dairy in which there had been considerable trouble from cows retaining 
tlie placenta or afterbirth. This was popularly believed to be the 
source of the taints in the milk and the gassy curd. An investigation 
of the milk and curd showed that both the taint and the gas wore 
caused by a species of gas producing bacteria. In proof of this, cheese 
was made from sterilized milk, to which a culture of this bacillus was 
added, with the result that the taint and the gassy curd developed. 
When the milk of the cows which had sulFered from retained placenta 
was rejected th© taint and gassy curd continued to devdop, and on 
examining the milk of each of the cows in the dairy it was found that 
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tlio bactoiia producing tlio gas and taint were present more or less 
constmitly in tlio milk of all the animals. An examination of the water 

used ill (•loiuiiiiK the, utensils and of tlic dust and filtli of the staLlo 
failed to cstablisli those as sources of tbo bacteria. After the stable 
vt9» tboronghly cleaned and disinfected the troable continued. This 
RUfiKcsted that the K(M'nis ;^ot into tlio milk through the teat rather than 
from the particles of dust which tell into the uiilkiug utensils. It is 
known ttiat bacteria are able to work their way up into the opening of 
llie teat and there contione their growth, beinjr partly washed out dur- 
ing niilkiny, enough being left to eoutiuuo the growth. In this way 
the freshly drawn milk continues to bo inoculated with the genna, and 
under these conditions it is impossible to obtain germ-free milk even 
when every possible precaution la observed. That this theory regard- 
ing the source of the bacteria in this case is correct is strengthened by 
the results of examinations which were made of the teats and udders 
(ft a tiutnber of cows slaughtered on account of tuberculosis. The 
cows w ore iiiil1;ed before they were slaufilitered, and immediately after 
slaughtering the udders were dissected and bacteria cultures made 
iNnn lb« milk found in them and from the tissne. The same organisms 
WOrelband in the milk and in the milk cistern and udder« of the cows, 
sbotrittg that the bacteria remained iu the udders after milking, ready 
to Ifrfeet ffae next succeeding milking. 

When the source of infection is located in the passage of the teats 
or the udder, the dilliculty of removing it is much greater than when 
It is due to some external infection; but in the case^ited the observa- 
tion of nnnsniil cleanliness in the stable, and the constant cleaning of 
the udders and teats was rewarded by tlio gradual disappi'aranco of 
tho taint. The constant cleaniiiij prevented reinfection, so that when 
tlio teats happened to bo cleared of the organism they were not again 
infected with it. 

One of the chief lessons from work of this sort is necessity of 
clcanliuess in the stable and in tho care of the cows, and prompt atten- 
tion to any toint which may appear in the milk. A taint is like a con- 
tagious disease. It starts IVom some point, possibly a single cow, and 
spreads rapidly or is communicated to tho milk of the other cows by 
xaisiog the milk. Like contagion, it is much more easily controlled 
and suppressed in the earlier stages, bef(nc it has liecome widespread; 
later, not only the cows themselves, but tho stable, dairy utensils, 
(doibjes of the milker, etc., become charged with the germs causing it 
Bud are sources of the infection until they are disinfected. 

7UBE OTJLTTJIIEB OF BACTEBIA FOB CHEESE MAKING. 

The use of pure cultures of bacteria for ripening the cream in bntter 

making has hecoine very familiar within tho past few years, and has 
been adojitcd in creami.'iies to some considerable extent. But the use 
of pore cultures iu cheese making has more of the element of novelty 
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in it. Two or three years ago the Wisconsin Experiment Station made 
lif^Bie exiieriments srith a pare cnltaro of the bacteria causing the Boar> 

ing of uiilU-, wliicli is believed to bo a potent fiuttor in tbo ripeninjf of 
cliecse, lu tbe opinion of a disinterested party wlio scored tlic cheeses, 
tbe nse of tbo pure culture improved not only the flavor of the cheese, 
but its texture as well. In addition to this, the cheeses made with the 
pure culture were more uniform in quality than cheeses made at the 
same time witbout any starter, there being less yariatioa in flavor and 
texture of dilferent cheeses made on tbe same day. 

Recently, experiments in Scotland have been reported in which pure 
cultures were used on a couimercial scale. The cultures, like those 
nsed at the Wisconsin Station, consisted of a form of lactic-acid bac- 
teria, which snbseqnent investigation shoired to be very prevalent in 
Koiii' miliv, ^Yllcy, and cbecsc of fine quality, and very similar to tbe puro 
cultures used for butter making. The pure cultures were tested quit© 
extensively at one factory dating the sammer, and were eHm tried by 
thirty-two dillerent cheese makers. More than 100 tons of cheese was 
made with their use. The qualities of the cheese were good, aud there 
was an absence of «the undesirable fodder taste common to spviag 
clieese." A number of tbe cheese makers who tested tbe cultures con- 
tinued to use them all summer and requested that tliey be supplied with 
tbem the following season. In several cases cbeesc made with tbe pure 
enltares took prizes at exhibitions. One noticeable result from their 
nse was greater uniformity in the product. 

Trials of pure cultures in two dairies for tbo purpose of preventing 
discoloration of the cheese resulted favorably, "aud in a third dairy 
discoloration ceased as soon as the culture was used." ' 

Tlie autbor considers that tbo experiments have shown tbo use of 
puro cultures in cheese making to be both successful aud practical, aud 
believes that there is every probability that the system may be nsed 
with great advantage where there is danger of discoloration, diflicnlty 
in getting a firm curd, where a starter of some kind is necessary owing 
to the conditions for keeping milk being imperfect, where tliero is trouble 
ftom tainted milk or tainted curd, for tbe production of cbeesc in spring 
and autumn, aud for securing greater uniformity iu quality. 



EXPLANATION OF TURMS. 



TERMS USED IN DISCUBSma FXIRTII.TZERO. 

Conq^ete fBrtUiser is one wMch contains the three essential fertilizing constitn- 
ents, i. e.. nitrogen, pliospboiic aoid, and potosfa. 

Nitrogen exists in fertilizers in tliree distinct forms, viz, as organic mnttor, as 
Ammonia, aiuT as nitrates. It is llio most expensive fertilizing ingredient. 

Organic nitrogen is nitroKcu in combination witU other elements either as vege- 
table or animal niatti r. 'J'Ik^ iiioie valuable souriies are dried blood, dried meat, 
taoUas;!', dried llsli, and cottim si'rd meal. 

Ammonia is a ( (impound of iiilro,n<ui nioro readily available to plants than orfjanio 
nitrogin. The must cumnion form is sulphate of ammonia, or ammoniam salphate. 
It is cue of tbe first products that resalts h-om tbe decay of vegetable or animal 
■abstances. 

^ Ilitratea fhrnisb the most read ily available forms of nitrogen. The most common 
are nitrate of soda and nitrate of potash (saltpeter). 

Phoaplioil6 aoid, one of the essential fertilizing ingreilients, is derived Arom 
materials called pliosphates. It does not exist alone, but in combination, most com- 
monly us phosphate of lime in the form of bones, rock phosphate, and phosphatio 
slug. Phosphoric acid occurs in fertilizers in three forms — soluble, reverted, and 
iusolnblo phosphoric acid. 

Potash, as a conslitueiit of fcrlilizcrs, exists in a nninber of forms, bnl ilii(;lly as 
clilorid or nniriatc and as Hnlplialc. All forms aru fi'( cly soluldo in water and aro 
b( lii'V(Ml to bo neat ly, if not (piite, e(|iially a\ ailaldc, but it has buen I'ound that tho 
chlorids may injuriously ulToct tlie (pmlity of tobacco, iiolatoos, and certain other 
crops. Tho chief sources of potash arc tho potasli sails IVom Stassfurt, Germany — 
kainit, sylvinit, muriate of potash, sulphate of soda, and sulphate of potash and 
magnesia. Wood ashes and cotton-hull ashes are also sources of potash. 

XeSWS T78BD IN DISCTTSSma FOODS AND FEEDING STT7FFS. 

Water is contained in all foods and feeding stnlfs. The amount varies fi:om 8 to 
16 pounds per ICO pounds of such dry materiahi as hay, stravr, or grain to 80 pounds 
"in b!1^^ and 90 ponuds in some roots. 

Ihy matter is the portion remaining after removing or excluding the water. 

j^alt is 'What is left when the combustible part of a feeding stuff is burned away. 
It cwatstB chiefly of limo, magnesia, potash, soda, iron, chlorin, and carbonic, snl- 
phario, and phosphoric acids, and is used largely iu making bones. Fart of the ash 
coustituents of the food is stored up in the animal's body; the rest is voided in the 
urine and niannro. 

Protein (nitro;icnons maltcr) is the name of a fironp of substances containing 
nitrogen. I'rotein furnishcH tlie materials for the lean tiesh, blood, skin, muscles, 
tendons, nerves, hair, horns, -n ool, casein of milk, albumen of eggs, etc., and is one 
of the most important constituents of feeding stuffs. 

Gluten is tho name given to one of tbe most important of the nitrogenous snb- 
etonoes classed together under tho general term " protein." " Wheat gum," obtained 
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by carefully chewing wheat, is a familiar examplo. It is the gluten of floiir that 
gives consistency to dough. 

Carbohydrates.— Tiio nitrogcn-freo extract and fiber are often classed together 
nnder llio nanus uf cinbohy<lrate8. The carbohydrates form the largest part of all 
Tegotable foods. They are either stored up as Alt or bnmed in the body to prodoco 
bMt and energy. The most oommon and important carbohydrates are sugar and 
■tueh. 

Fiber, sometimes called cmde collnlose, is the framework of plants, and is, as a 
rale, the most indigestible constituent of feeding stuffs. The coarse foihU iK, su^ 1\ 
as hay and straw, contain a much larger proportion of Cher than the grains, oil 
cakes, etc, 

Nitrogeu-free extract includes starch, sugar, gnnis, and the like, and forms an 
iinpiirtant part of all feeding stuffs, but esiieeially of most grains. 

Fat, or tho materials dissolved from a feeding stuff by ether, is a substance of 
mixed character, aud may include, besides real I'ats, wax, the green coloring matter 
of plants, eto. The fat of food is either stored up iu the body as fat or burned to 
furnish heat and energy. 

MISCE^iLANEOUS TERMS. 

Alkali soils. — Soils found iu arid or semiarid regions, 'which contain an unusual 
amount of soluhlo mineral salts (alkali), Tvhich olTloresce or bloom out in tho form 
of a white powder or crust in dry weatlu'r fullowing rains or irrigation. Two di.s- 
tiuct classes of alkali are known: White akali, eomposod largely of suliihato of 
soda and cununmi salt, wliicli is comparatively harmless; aud blaelc alkali, com- 
posed largely of carbonate of soda, w hich is highly corrosive aud destructive to 
vegetation. 

Bnmus is the name applied to tho partially decomposed organic (animal and vege- 
table) matter of the soil. It is tho principal source of nitrogen in the soil. 

Mioro-organlsni, or miorosoopio orgauiam, is a plant or animal too amai). to be 
Men Trithont the aid of a compound microscope. 

Bacterium (plural, Bacteria) is the name applied in common to a nnmber of dtffet- 
ent or closely related microscopic organisms, all of which consist of sitvgle sttMt 
cylindrical or elliptical cells or two such cells joined end to end and caparhle of tpOB- 
taneons movement;, Many l<inds of bacteria are harmful and canse disease* and 
other injiiridiis effects, but many are beneficial. Among tho latter are those which 
give aroma to tobacco aud flavor to butter and cheese, and those which enable 
legaminous jdants to use tho free nitrogen of the air. 

Bacillus (plural, Bacilli) is a genus, or kind, of Bacterium, 

Culture, as hero apidied to bacteria or other organisms, is the prodnct of their 
growth under artificial conditions. 

Pure culture is a culture containing one kind of orgauism. Pure cultures of 
yeast are used in wine making, and pure cultures of bacteria arc used iu butter and 
cheese mahlng, ond for other purposes, to iusuro a uniform product. 

Sterillzecl milli: or cream, properly speaking, is that in which all the germs hare 
been destroyed (usually by repeated heating to 212" P.— boiling point), but in dairy 
practice the term is applied to milk or cream which has been heated once to a tem- 
perature of *bout 212° P. 

Pasteurized milk or cream is that which has been heated to a temperature (abont 
155° F.) which does not kill all the bacteria, but only those nsliich are in a vegeta> 
ting condition and ready to begin their activity at once. 
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FARMERS' BULLETINS. 



Tlicso bulletins are sent froo of cbar'go to any nildreBS npon application to th« 
Secretary of Agrienlture, Washington, D. C. Only the following are available for 

disti'iliiilioii : 

Nil. in. I.osuiniiMMis ri:int» for Orocn Jlnmiring and for reeding. Fp.34. 
Ki). in. luirugc IMiiiiln tor the Soatb. Pp.80. 

l<o. I'j. Iinpuitnnt. hisurtiolile.^: I)ireoU(a»fi»TbeirPrei>si»ti<matdT7u. Pp.20. 

Ko. Ul. ll:u ii.\ iir(l Mmiiin'. I'p. 32. 
Ho.'J'i. rmlinix i'';iriii AiiimiilH. T'p- 

KdckIs; Nulnliv.' \ iiiiii- iiiiil CcisI. Vli- 32. 
3s'(). -4. IloL,' CIlnliTll :uiil Swim- IMil;;MO. I*p. lo. 
INo. l*t^ln^lt.^: ('iilMirr antl I hcs. I'p.2i. 
!Nii. 2ti, Swi-et riiliilci's: (Ju ll ii I c :unl T.M M. Pp.30. 
No. 27. fur S. . .1 aiiil I- iliiT. I'|i.l0. 

Vo.iH. Wecil.i; ;iihI I{„« t.i Kill TImu. I'p.riO. 

No. 20. Sdiii lu^' ol .M ilU, Mild (II Ih r I 'li:ni;ii'.s in il V.k I'roduct*. Pp.23. 

No.IlO. Cirapii llisciiHr.s on ilm ['ai ilic L'nust. Pp.16. 

No. Ul. Alfiilfu, or I.uf*Tii. l'p.2:i. * 

No.T.V SiUm and .SII.'iKc'. I'li.;)!. 

Ni».:t:'. rcacli (irowiii;; for Miirkyt. T*p.24. 

>.'o.:;4. Mt.'at.s: ('unip'isiiinii ami Cooking. Pp.20, 

Ko.:'."). I'litatn ('nil iiri'. I'l'.'i:!. 

No. DO. Cotton .Seiul aiiil il.s I'rodocta. Pp. IS. 

No.37. Kafir Corn: CI:ariu'l<'iiatic*,CuUnre,aDdXTMa. Pp.13. 

No.3S. SpravInK fur Fruit l)i»co*o». I'p.12. 

Nn.311. Onion (,'nlluii-. I'li.iU. 

No.411. Karni DraiiKr;^.'. I'p.i'l. 

No.41. Fowl.^i ('iiri aiiil I'll ilhiL.'. rp.24. 

No.42. i'octH About ililk. I'p. 21). 

No. 43. fiewago DiRpo-^nl on tlu'. Knrin. Pj*. 22. 

No.44. Commercial Fort iUzcrs. I'p. 24. 

No. 45, Some InBfictM InJiiriouH to Slorcil Grnin. Pp.33. 

lfo.46. lrri;;atioii in Huinlil CtiinatoH. J'i».a7. 

No.47. In80ot8 AtlVctinK tlie Cotton I'lant. Pp.93. 

No. 48. Tho Miiniiriiig of Cotton, i'p. 10. 

No. 40. Sheep Feeding. Pp. 24. 

No. 50. Sorglium ah a Fora;;r> Crop. Pp. 24. 

No. 61. Standanl VariotU'R of Cliii-kcnH. Pp.48. 

No. 62. The Sugar lioi t. Pp. 4«. 

No.&3, How to Grow Mnsliionnm. Pp. 20. 

No. 64. Rome Common Uini.s iu i In ir Ki laMon to AsrioaUnre. Pp.40. 
N0.6S. The Dairy Uord: Ilx i'i>riii.inoii .md Mauagement. Pp.24. 
No.Sfl. Exporimi'nt Station \V„ik 1. l'p.30. 
No. 57. lluttor flaking on t ho Farm. I*p. 15. 
No. 68. llio Soj' ISi'an a» u Forage Crop. Pp. 24 
No. SO. llee Krepini;. Pp.32. 
Vo. 80. Hethoda of t.'uring Tobacco. Pp. 10. 
So. 61. Aspuragus Culture. Pp.40. 
No. 62. JfarkctuiR I<'arm Produce. Pp 28. 
Ko. 68. Ours of Ull k on the Farm. Pp. 40. 



No.6e, MeMOwa and Piaturea. Pp.24. 
No. 07. Fomtry for Famiera. Pp. 48. 
No. 08. The Black Rot of tbe Cabbage. Pp. 23. 
No. 08. Experiment Station Work-IU. Pp. :i2. 
No. 70. The Principal Inieot Knonln of 1 ho ( h .1 pc Pp. SI. 
No.71. SomeSaseatialaof lieef Prodnotlon. Pp.24. 



AD. ft. J&UK Ha .nmi. jrp, ov. 
N0.75. ThearainSraata. Pp. 20. 
No. 78. Tomato Growing. Pp.80. 
No. 77. Tbe Liming of Soih. Pp. 10. 
No. 78. Sxperlmrnt Station Work— V. Pn. 39. 
No. 70. Expoiim<!nt Station Work VI. Pp. 2f!. 

NaSO. Tbe Pencil I'wig boror— au Iin|iortaut iiucmy of Stone Truita. Pp. IS. 

No. 81. Com Cnlturu In t he South. Pp. 24. 

N» 82. Tbe Cnlturo of Tobacco. Pp. 23. 

No. 83. Tobacco Soila. Pji. 23. 

No. 84. Experiment Station Work— Vll. Tp. SS. 

No. m. Fish a8 Food. Pp. .HO. 

N0.8U. Thirty Polsonona Planta. Pp. 82. 

No. 87. Kxpariniont Station Work— Vlll. Pp. 32. 

No. 88. Alkali I.anda. Pp. 23. 

No. 80. Cowpeas. Pp. 10. 

iro.OO. Tbellannfaeiareof Sorgbnm Simp. (Inpraaa.) 
Vo. (1. Potato Diaeaae* and Xlietr Treatment. (In preaa.) 





